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(57) Abstract: To simplify the reconfiguration of switches in a building automation switch panel, touch switches (27) of the me- 
2 chanical, capacitive or charge transfer type are configured so that the electrode pattern (25) on the switch body can be activated 

using switch positions on a cover plate (27). The electrode pattern on the reverse face of the cover plate are selected so that a set 
Q of cover plates in combination with a single switch body provides as many switch positions as the body can provide. This makes 
£^ reconfiguring, a matter of changing the front cover plate of the switch and using a software program to reconfigure the electronics 

if necessary. 
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RECONFIGURABLE SWITCH 

This invention relates to a switch panel of the type used in networked oontro, 
systems of the type typically used in building automation. 

5 Background to the invention 

,n BuLg automation switoh pane* may cany a multiple of etches wnrch can 
be configured to actuate a range of appliances from lights, alarm systems, 
washing machines, cooking appliances, air conditioners etc. Buildings are 
Welly fitted out with a network and switoh nodes which are usually later 

,. customized during commissioning to suit the particular requirements of eac 
,ocatlon within the building. This means that when tenants or owners move .n 
L network is customized to the fenan, preferences by changing me funcbons 
and someames me number of switches a. points within the buiWIng. such 
changes being typicahy made by replacement or modi.ica.ion 

,5 switches. SomeSmes the configurations need to be changed to accommodate 
additional or relocated appliances. Thus i, Is often necessary to ,r^r ^ . 

by replacing me switch and its associated integrated control arc,, «r,d 
reconfiguring the software that operates the system. _ 
20 Even in the case of standard elednca, switches, such as common Ught sw*hes, 
where no software control system Is employed it is sometimes necessary to 
modffy existing installations to operate in a different manner. For exampte. a 
switch Plate may have *ree independent switching means to 
independent „gh. sources and i, may be desirabie to change m,s so ma. a angle 
25 switch may operate all three light sources simulteneously. In such a case the 
2 Ulna, approach to mis change would be to change .he switohpane, 
containing the three independent switches to a single swrteh urn. panel, 
^s an obieo. of mis invent to provide a more convenien. enangemen. to 
facilitate changes to existing switch and control arrangements. 
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Brief Description of the invention 

To this end the present invention provides an automation system for 
programming appliances having two or more switch units capable of carrying a 
switch array to control specified appliances, each switch array having a switch 
5 cover with actuation icons corresponding to the appliances to be controlled and 
switch enabling means that only activate the switches corresponding to the 
actuation icons on said switch cover in which the appliances to be controlled 
from a switch unit may be varied by changing the switch cover. 
Throughout this specification automation system refers to any switch controllable 
10 system for controlling appliances lighting and the like within a building, factory or 
residence. 

By locating an active or enabling portion of each switch on the cover only 
selected switches on the switch array are enabled which allows the appliances 
controlled by any switch unit to be varied by simply changing the switch cover. 
15 Using such a system each switch unit can be capable of operating every 
appliance in the system or subsystem but onK' enabled for those appliances 
indicated by icon on the switch cover. 

In another aspect this invention provic n a panel- sv^Kch which includes 
a) a fixed unit, capable of carrying a mui^ a of active switches 
20 b) a replaceable cover adapted to be attached to the fixed unit and able to 
carry up to n active contact closure positions 
c) wherein the covers only carry as many active positions as is desired so that 
the number of active switches on a fixed unit and the number of actuation 
positions can be changed by changing the cover . 
25 This invention provides the advantage that one basic fixed switch unit usually 
mounted on a wall incorporating an integrated control circuit having n switches 
can be used with replaceable covers having any desired number of active 
switches from one up to n. 

Throughout this specification contact closure means a device that when placed 
30 in an activation position adjacent a switch body is able to actuate mechanically 
or electronically to power up or turn off an appliance. This may be a mechanical 
closure such as a toggle or a tactile switch in which pressure allows contact to 
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be made in a signa, circun. ,« may also be a touch switch in 
proximity of a Anger actuates a signal. The contec. dosure may cornea J 
oontact posi«on and one switch closure positon or a singie contact posrton 
may operate a multiple of closures to send a multiple of signals. 
5 Throughout this specimen the term cover includes a cover plate lab* 
polycarbonate membrane switch or other member capable of carrying oneor 
Z, contact closures. The cover is prefer^ capable of accurate registrar 
over the fixed unit so that the closure positions on the cover will correspond 

10 ofswltches.thestyleofswltchandmenrnc.ionalityoftheswitchun,.. The 
Inch system has no fcntfon un> a cover plate to placed over me switch 
nlantom. The cover plate defines by way of the pafterns on its reverse 
mefuncUonaioperatenoftheswitohunitThepattemsonthereversesde 

TngXr activate complementery patterns on the switch un.twh.ch detente 
15 ZZ associated eiectronics and the connected appliances * operate^ 
Hie switches the hack of the cover carr.ee p.ast,c or metallic achate. M 

.. nation of the complementary portion of the switch m 
.,antly engage the switch or allow no contact so that the 



either allow , Ration ofthe complementary portion o, one swiWt m 

thp switch v ' v *f or *<~j - ^ - 

nirs behind «. icons on the front cover art as switches and me outer 



20 positions are either permanently on or off. 

drably *e switches ate touch or proximity switches of me capacfcve or 
We and one of a pair o, electrodes for each switch ,s came 

« ZL unit and one on the cover. The limited on me funcUons ,s „m,,ed 

to the practical size of me switch and me finger size to press a switdv 
25 collons o, switches can be used. The fixed una may carry a mamx o, 32 
" electrodes which appears fo be an optimum size for a standard swite plate. 32 

inouts allows 1024 possible cover plate options. Some of these may be 

arranged that the operation or touch, in the case or a t 
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». single switeh means on me cover plate would si.uHaneo,^ - - 
M switches on the fixed unit. In the case of tm example the mulsple swu 

Ingram the system — to accommodate any change to .he wmng of 

"her aspect .his invent provides a pane, switch whlc. ,«* 
^ an etecuonlc centre, cireui. and an associated switch array for 

capacitatlve or charge transfer switches 
b) a control an^y bearing electrodes to complete a predeterm,ned 

number of said switches on said switch array 
c> said con.ro, array being associated with a cover member cany,ng 
on its face surface icon indicia corresponding to the swrtchee to be 
actuated from the panel switch. 

ln some circumstances, such as for the v,sua,ly 

preferred to touch switches so that the user can sense that the contact cl 

2Zn an electrode or component on the cover plate and a complementary 
electrode on the switch body may be used. „. h6 , matnxo( electrodes 

The cover plates can be made in any suitable matenal. If the matnx ele 

co.hlna.ions is eo.ua, .0 me maximum number of etches pro 
swrtch unit When the switch cover plate » changed. ,. may be 
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some cases to reprogrem the system software to link an appliance to the 
add-on* switches or alternatively to delete or reassign the applianoe when *e 
number o, switches ,s reduoed. For example a simple change from one swrtoh to 
2 switches can be achieved by a simpia cover change but a a compfc* 
5 change as from on off for a iigh. to a dimming swftch may ^uire log, changes 
or solare updates to me swftch unit The .programming may be achieved 
u ing any of ma avaiiable softwa* program. Some appliances are prcgrammed 
Tslh for a switch. Afternately software of the Kind described* USA paten. 
5530896 may be used to assign an address for the appliance^ 
„ .configured can aiso be made by a techni.an using a iap op center 
connected to the switch body's integrated circuit There are also graph,c 
programs which can be used on the household computer to recom^ 
heTntegld circuit. Aftemafely the software in fhe system may .corporate the 
Z£ to change configures and this may be acfivated by the system 
15 identifying the cover by way of an identification number for each cover 

Zurln. Such software can be updated by simply installing an update 
program at the time of changing the cover. 

Another benefit of this invention in the case of some applications ,s t. 

redundancy. For example I, a fixed unit has six switches each «™*" 
2 0 ndeTendemfy to a separate light source and ft is desired to change me a stem 

so hToniy a single switch many operate a„ lights souroas simuftaneously men 

ma .em software may be changed so ma. any of ma six awftohea may 

lights, in me case ma. any partioular switch becomes mope^b edue 

,o a failure men the usar still may operate a,l light by swi,ch,ng any of me omer 
25 fiv Lhes mat are m fi^oning. However, ftthe six awftch fixed un ft a 

ZZ te a single switeh unft by changing me cover plate and ft operafion of 

ma singia awltch unit on me cover plate operates each and all of me 

t0 five of me fixed unite switched were to fail as me operation of .heaver plate 
30 ^tch would m also operate me remaining ftmcfioning fixed unft awftch. 
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Detailed description of the invention 

A preferred embodiment of the invention is described with reference to the 
drawings in which: 

Figure lis a schematic conceptual view of the inventor,; 
5 Figure 2 is a schematic view of a 4 switch cover piate and con.ro, panei of «h,s 

EST* • «*• ° f * e ind,cla *** may be used on surfaoe of 8 

ceramic cover plate intended for a bathroom; 

~4 shows 5 intonated elecfrode arrays ma, can be printed on the bacK 

10 of a control panel cover; , .. ,„ tnbe 

Figure 5 is a view of the front surface of a switch panel having 4 switches to be 

used with the array of figure 4; 

Ffcure 6 Is a view of the front surface o, a switch pane, having 3 swrtches to be 
used with the array of figure 4; 

Figure 7 is a view of the front surface of a switch panel having 2 swttches to be 
used with the array of figure 4; 

Figure 8 is a schematic view of a gesture sv,:; ■„-.. «c ™ce 
RgurelO A.BandC ,sasec«ona,schema«cv,ewofme te c«,esw, te ho, 
^Tllh oanels of this embodiment use charge transfer switch arrays of the 
me QT60040 mafrix for touch control keys. These are used ,n app ances 

circuitry and a switch array layer 11. This switch array is completed by a 
matohtog control surface which may be configured in any combrnabon. For 



15 



20 

figure 9 



25 



30 
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matching .he function of the switch. The wall plate may be placed over any 
substrate 17 that Is used as a building material such as glass plasterboard, 
wood tiles or non magneac metals or alloys. Alternately the control surface may 
be placed on the substrate and the cover plate mounted accord,ngly. 
5 Figure 2 illustrates a more specific embodiment of a 4 switch array. The central 
circuit 20 is connected to a power supply 21 and sands control signals to the 
devices under its control by serial cable 22. 

The switch array layer 25 is configured for 4 switch funcfions. The control 
surface 27 has a front surface with control icon indicia corresponding to an array 
10 of switch electrodes on its rear aurface. 

Figure 3 illustrates a set of control icons to operate the taps in a shower bath. 
The switches actuate electrically controlled valves. 

The valves may be actuated by touching the "on- icon and either the bath or 
shower icon. Temperature ia conbolled by pressing the red and blue ,cons. 
The function of the switch covers is better understood with reference to figures 4 
to 7 The switch array consists of an array of printed interdigitated electrodes as 
shown in a) of fi B „ » « -itch positions. The 

produced on the *,* of <ha «wr Plates which when mounted to the sw,tch 
body are separated tar,, toe'swltch body array by a dieiectric layer 
By interconnecting the interdigitated electrodes as shown in b) c) d) and e) of 
figure 4 the number of active switches can be reduced. 
The four switch pane, of figure 5 has a pattern as shown in b) of gure 4 on toe 
re verse face corrasponding to the switch positions. The diagonal .nterdigdatron 
cancels the switch in the central position. 

The three switch panel of figure 6 has fine pattern shown In c) of figure 4 on , to 
reverse face. Each outer pair of electrode arrays are connected to form one 

ToToduce a two panel switch the central electrode array is cancelled by a 
diagonal as shown In d, o, figure 4 so fha, the outer pal. of eiectoode arrays on 
30 the back face correspond wfth the two switch posttions as shown ,n figure 7. 

A single centra, switch location can be uaed for toe W connected array o, e) of 
figure 4. 



15 



20 



25 

switch 
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From me above it can be seen that the present invention oonserves inventory in 
mat only one switch body is needed to oover 5 different switch panel 
tuitions and the oonversion from one configurafion to another is aoh,eved 

bv simply changing the cover. 
5 In Ornate torn, of me invent me inacUve electrodes on me bacK of me 

cover plate could be omitted. 

Using capacitance or proximity sensifive switches in an array gestures such as 
sweeping me hand from leftto nght can aOuate a mechanism to open an 
etectrically driven door or Winds and gesturing right to left can close mem. 

,. • — 60 and backin9 p,ate 70 WW1 touch , 9 T 

J switches. Sweeping »e hand up or down in me gesture field 61 acbva.es 
me corresponding array 71 to switoh on an appliance, such as an a,r 
condign*. The Keys 62, 63 (or primary control surfaces, have me sam o n off 
function in conjunction with me bacK electrodes 72, 73. The Keys 64^65 « 
15 conlunctlon with 74, 75 incrementally increase me value of an operatona 
Taleter eg: me temperature of an air condifioning unit The same rest* can 
Achieved by sweeping me bar, up or down in gesture field 66 to acWMe me .. 
,~, v of electrodes 76 on me bacK plate to turn me temperature up or down. 
* rlrenoe to figure 9 me tactile swtch unit 36 is associated wim the cover 
20 the,cons31 onmecover^ac^atemeactiveswltoh^onmes^h 
unit 37. The switch unite 36 and 38 have no icons assorted w* mem. The 
.witch unite 36 maybe used for idenbficafion purposes where 
responds to me idenfification code to activate appliances ,n accordance w* me 
"tendon of the program. The switch units 38 are not abatable b, presang me 

" irfi g S ure10Aanomer te c.,,eswi.chaaangemen.is,,,ua fr a.ed. Figure 10B 

c emlaily iilustratea me active pos«on o, me swifches when me covens ,n 
Z and figure 10 C shows the switch positions when me cover Is , , P ace and 
one switch icon on the cover is pressed. The oover 40 has , toons 41 »,d 42 
30 which can be pressed to actuate the actuation projections 43 and 46 on the bacK 
le ler 40. Aoluafion project 43 engages me switch unit 61 In ma bacK 
plate 50 when me icon 41 is pressed. Similady pressing icon 42 causes 
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projection 46 to engage the switch un.t 54. When the cover 40 is attached «o the 
back piate projection 45 permanently engages ttre switch un,t 53 so that ,t ,s 
— , on. There is no proton at position 44 on the ha* ot«he cover 40 
o tttat switch unit 52 is pennanentty inactive. Thus by vary,ng the actuate 
5 pactions on the bacK of the cover any switch bacKpiate can be reconnect by 
simply changing the cover. 

Tbe untt as deschbed with reference to flgure 10 can be used to convey «de 
Wenffying the switch cover and its Uk*. to the prepro^med ^oUer. 
The switches 52 and 53 which are set by fixing the cover to the back plate can 
10 Z^ 4 separate logic states the one shown being 0,1 . The swttch states are 
72 1 control board to identtfy the cover and to subsequent, ass,gn the 
functionality to the switches 51 and 54 which are operated by touch. 

used depending on the capacity of the fixed unit and me corresponding phys,ca, 
1 5 size of the switch cover. 
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1 An automation system for programming appliances having two or more 
switch units capable of carrying a switch array to control specified 
appliances, each switch array having a switch cover with actuation .cons 
corresponding to the appliances to be controlled and switch enabling 
means that only activate the switches corresponding to the actuat.cn 
icons on said switch cover in which the appliances to be controlled from 
a switch unit may be varied by changing the switch-over. 



10 2 A panel switch which includes 

a) a fixed unit capable of carrying a multiple not active switches 

b) a replaceable cover for the fixed unit able to carry up to n active contact 

closure positions . . 

c) where in the covers only carry as many active positions as ,s des.red 

15 so that the number of active switches on a fixed unit and the number of 

actuation positions can be changed by chancing the cover. 

3 A cover for the panel switch as define*) v'< *flm 2 v ^h carries icons or 
contact positions on the front and switch acU^v means on the back 
20 corresponding to said icons. 

4. A cover as claimed in claim 3 wherein the switches are tactile switches 

5 A switch panel which includes 

a an electronic control circuit and an associated switch array for 
capacitative or charge transfer switches to activate appliances ,n 
communication with said control circuit 
b. a control array bearing electrodes to complete a predeterm.ned 

number of said switches on said switch array 
c said control array being associated with a cover member carry.ng 
' on its face surface icon indicia corresponding to the appliances to 
be actuated from the panel switch. 
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6 A switch cover for use in the panel switch of claim 4 which 

includes icons corresponding to the appliances to be actuated by sa.d 
switches and switch actuation electrodes corresponding to said .cons. 
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